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HIGH- VISCOSITY ELASTOMERIC ADHESIVE COMPOSITION 

BACKGROUND OF THE INVENTION 

This invention is directed to highly viscous elastomeric adhesive 
compositions having improved elasticity at relatively low add-on levels. 

Personal care garments often include elasticized portions to create a 
gasket-like fit around certain openings, such as waist openings and leg openings. 
Laminates made from conventional elastic strands and elastic attachment adhesive are 
often used to create such elasticized portions. 

One type of elastomeric laminate is a stretch-bonded laminate that 
includes elastic strands produced from an extruder and bonded to a facing sheet or 
sheets using a hot melt adhesive. Laminates including pre-made elastic strands can be 
processed online but require an elastic attachment adhesive with high add-on in order 
to reduce strand slippage. The cost of making stretch-bonded laminates can be 
relatively high due to the cost of the facing sheet or sheets, plus the cost of the elastic 
strands, plus the cost of the adhesive. 

Another type of elastomeric laminate can be made using a vertical 
filament laminate-stretch-bonded laminate (VFL-SBL) process. However, the VFL- 
SBL process must be in off-line operation due to process complexity. 

Additionally, conventional elastic strand laminates can be rough and 
uncomfortable. Furthermore, such laminates may cause red-marking on a wearer's 
skin if the fit is too tight and may result in leakage from the garment if the fit is too 
loose. Instead, elastic laminates made with elastomeric adhesive compositions can be 
used in the manufacture of such garments to avoid complicated elastic-attachment 
steps during the garment manufacturing process. 

Elastomeric adhesive compositions are multifunctional in the sense 
that they function as an elastomer in a nonwoven composite while also serving as a 
hot melt adhesive for bonding substrates. Elastomeric adhesive compositions in the 
form of elastomeric adhesive films are currently recognized as suitable for use in the 
manufacture of personal care articles. More particularly, elastomeric adhesive 
compositions can be used to bond facing materials, such as spunbond, to one another 
while simultaneously elasticizing the resulting laminate. The resulting laminate can 
be used to form an elastomeric portion of an absorbent article, such as a region 
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surrounding a waist opening and/or a leg opening. U.S. Patent No. 6,245,050 issued 
to Odorzynski et al., incorporated herein by reference in its entirety in a manner 
consistent with the present document, discloses one such elastomeric adhesive 
composition applied in a disposable absorbent article. Elastomeric adhesive laminates 
5 are typically more gentle and conformable compared to conventional elastic strand 

laminates made from conventional elastic strands with hot melt elastic attachment 
adhesive. 

Non-woven elastomeric adhesive laminates may require high output of 
adhesive add-on to achieve a tension target for product application. High add-on of 

10 the film laminate may generate a bulky, thick feel and appearance, and high cost. 

Furthermore, the high adhesive output requirement for the film formation would make 
on-line processing even more difficult due to the limitation of hot melt equipment 
output capacity. Additionally, high processing temperatures and relatively low 
viscosity are often required for use with current grid melter and drum unloader 

15 processes. More particularly, known elastomeric adhesive compositions have been 

limited to a viscosity of 10,000 to 30,000 cps at processing temperatures of 285 to 410 
degrees Fahrenheit due to grid melt capability, or less than 70,000 cps at 350 degrees 
as disclosed in U.S. Patent No. 6,245,050. High add-on requirements result in high 
cost, and high processing temperatures result in short pot life (material degradation). 

20 There is a need or desire for an elastomeric adhesive composition that 

can be used to create elasticized portions of a personal care garment, wherein the 
composition maintains sufficient elasticity and can be processed at lower temperatures 
and applied at lower add-on levels conducive to on-line processing. 

SUMMARY OF THE INVENTION 

25 In response to the discussed difficulties and problems encountered in 

the prior art, a new elastomeric adhesive composition has been discovered. 

The present invention is directed to elastomeric adhesive compositions, 
and elastomeric composite laminates incorporating such elastomeric adhesive 
compositions, having superior elastic and adhesion properties. The elastomeric 

30 adhesive compositions are hot-melt processable and can be formed on-line at 

relatively low processing temperatures, and can be applied in effective amounts at 
relatively low add-on levels. The elastomeric adhesive compositions suitably have a 
viscosity between about 100,000 and about 500,000 cps at between about 300 degrees 
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Fahrenheit (149 degrees Celsius) and about 350 degrees Fahrenheit (177 degrees 
Celsius), and can be processed at about 375 degrees Fahrenheit (191 degrees Celsius) 
or lower on commercially-available hot melt equipment. 

The elastomeric adhesive compositions of the invention are made up of 
5 a base polymer and a high softening point tackifier resin. The base polymer is 

suitably present in an amount between about 50% and about 75% by weight, and the 
high softening point tackifier is suitably present in an amount between about 20% and 
about 40% by weight. The compositions may also include a low softening point 
additive, with the low softening point additive present in an amount of between about 

10 0% and about 20% by weight. The compositions may further include an antioxidant, 

with the antioxidant present in an amount of between about 0.1% and about 1.0% by 
weight. The tackifiers may include hydrocarbons from petroleum distillates, rosin, 
rosin esters, polyterpenes derived from wood, and/or polyterpenes derived from 
synthetic chemicals. The base polymer may include polystyrene-polyethylene- 

15 polypropylene-polystyrene (SEPS) block copolymer, styrene-isoprene-styrene (SIS) 

block copolymer, styrene-butadiene-styrene (SBS) block copolymer, styrene- 
ethylene-butylene-styrene (SEBS) block copolymer, ethylene-propylene-diene 
(EPDM) copolymers, and/or thermoplastic polyurethane. The compositions may also 
include elastomeric polymer strands incorporated therein to provide added 

20 reinforcement and elasticity. 

Elastomeric composite laminates can be formed by self-adhering the 
elastomeric adhesive compositions to one or more layers of spunbond, film, or other 
facing material. The elastomeric adhesive compositions may be in the form of a 
plurality of extruded strands, an extruded film, a melt-blown web, a foamed web, 

25 beads, or a combination of any of these forms. Laminates including the elastomeric 

adhesive compositions of the invention significantly improve the rate and extent of 
tension decay, as well as adhesion properties of the spunbond laminates compared to 
spunbond laminates including conventional elastomeric adhesive compositions. 
Furthermore, the elastomeric composite laminates of the invention require a lower 

30 output of adhesive add-on, compared to conventional elastic strand laminates, to 

achieve a tension target for product application, which also results in less bulk and 
lower cost. 
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The invention also includes a method of making these elastomeric 
adhesive compositions and laminates. These compositions can be processed by 
commercially available hot melt equipment. The method includes the steps of 
forming a solid phase composition of the base polymer and the high softening point 
5 tackifier resin, then heating the solid phase composition to a temperature of about 375 

degrees Fahrenheit (191 degrees Celsius) or lower to form a liquid phase composition. 
A film is then formed by extruding the liquid phase composition onto a chill roll. The 
film can be peeled off the chill roll while stretching the film. The film can be 
stretched up to about 1000% from a die, at an output of between about 50 and about 

10 120 grams per square meter before stretching. As mentioned, elastomeric polymer 

strands can also be incorporated into the elastomeric adhesive compositions, or the 
composition film may be in the form of strands. The elastomeric adhesive 
composition can be self-adhered to one or more facing materials, such as a nonwoven 
web or film to form an elastomeric composite laminate. Tension in the laminate can 

15 be adjusted by adjusting an add-on level of the elastomeric adhesive composition, or 

adjusting a stretch ratio of the film or strands, or varying the diameters of the strands. 

These compositions and laminates are particularly suitable for use in 
personal care product applications, medical garment applications, and industrial 
workwear garment applications. 

20 With the foregoing in mind, it is a feature and advantage of the 

invention to provide elastomeric adhesive compositions and laminates having 
improved adhesion and elastic properties, which can be produced at a relatively low 
cost. The invention also includes methods of making such elastomeric compositions 
and laminates. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view of one embodiment of an elastomeric adhesive 
composition of the invention. 

Fig. 2 is a cross-sectional view, taken along line 2-2 of Fig. 1, of 
another embodiment of an elastomeric adhesive composition of the invention. 
30 Fig. 3 is a plan view of one embodiment of an elastomeric composite 

laminate of the invention. 

Fig. 4 is a cross-sectional view, taken along line 4-4 of Fig. 3, of an 
elastomeric composite laminate. 
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Fig. 5 is a plan view of another embodiment of an elastomeric 
composite laminate of the invention. 

Fig. 6 is a cross-sectional view, taken along line 6-6 of Fig. 5, of an 
elastomeric composite laminate. 
5 Fig. 7 illustrates a representative process for making the elastomeric 

adhesive compositions and laminates of the invention. 

Fig. 8 is a perspective view of a garment having an elastomeric 
composite laminate around the leg openings and waist opening. 

DEFINITIONS 

10 Within the context of this specification, each term or phrase below will 

include the following meaning or meanings. 

"Bonded" refers to the joining, adhering, connecting, attaching, or the 
like, of at least two elements. Two elements will be considered to be bonded together 
when they are bonded directly to one another or indirectly to one another, such as 

15 when each is directly bonded to intermediate elements. 

"Elastic tension" refers to the amount of force per unit width required 
to stretch an elastic material (or a selected zone thereof) to a given percent elongation. 

"Elastomeric" and "elastic" are used interchangeably to refer to a 
material or composite that is generally capable of recovering its shape after 

20 deformation when the deforming force is removed. Specifically, as used herein, 

elastic or elastomeric is meant to be that property of any material which, upon 
application of a biasing force, permits the material to be stretchable to a stretched 
biased length which is at least about 50 percent greater than its relaxed unbiased 
length, and that will cause the material to recover at least 40 percent of its elongation 

25 upon release of the stretching force. A hypothetical example which would satisfy this 

definition of an elastomeric material would be a one (1) inch sample of a material 
which is elongatable to at least 1.50 inches and which, upon being elongated to 1.50 
inches and released, will recover to a length of less than 1.30 inches. Many elastic 
materials may be stretched by much more than 50 percent of their relaxed length, and 

30 many of these will recover to substantially their original relaxed length upon release 

of the stretching force. 

"Elongation" refers to the capability of an elastic material to be 
stretched a certain distance, such that greater elongation refers to an elastic material 
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capable of being stretched a greater distance than an elastic material having lower 
elongation. 

"Film" refers to a thermoplastic film made using a film extrusion 
process, such as a cast film or blown film extrusion process. The term includes 
5 apertured films, slit films, and other porous films which constitute liquid transfer 

films, as well as films which do not transfer liquid. 

"Garment" includes personal care garments, medical garments, and the 
like. The term "disposable garment" includes garments which are typically disposed 
of after 1-5 uses. The term "personal care garment" includes diapers, training pants, 
10 swim wear, absorbent underpants, adult incontinence products, feminine hygiene 

products, and the like. The term "medical garment" includes medical (i.e., protective 
and/or surgical) gowns, caps, gloves, drapes, face masks, and the like. The term 
"industrial workwear garment" includes laboratory coats, cover-alls, and the like. 

"High softening point tackifier" refers to a tackifier having a softening 
15 point above 80 degrees Celsius, and a viscosity of at least 1500 cps at 360 degrees 

Fahrenheit (182 degrees Celsius) as measured by a ring and ball method (ASTM E- 
28). 

"Layer" when used in the singular can have the dual meaning of a 

single element or a plurality of elements. 
20 "Low softening point additive" refers to a tackifier or wax or low 

molecular weight polymers having a softening point below 80 degrees Celsius, and a 

viscosity of less than 1000 cps at 360 degrees Fahrenheit (182 degrees Celsius) as 

measured by a ring and ball method (ASTM E-28). 

"Melt tank processable" refers to a composition that can be processed 
25 in conventional hot melt equipment rather than in an extruder. Hot melt equipment 

can be used online, such as in a diaper machine, whereas extruders are used offline 

due to equipment restrictions. 

"Meltblown fiber" refers to fibers formed by extruding a molten 

thermoplastic material through a plurality of fine, usually circular, die capillaries as 
30 molten threads or filaments into converging high velocity gas (e.g., air) streams which 

attenuate the filaments of molten thermoplastic material to reduce their diameter, 

which may be to microfiber diameter. Thereafter, the meltblown fibers are carried by 

the high velocity gas stream and are deposited on a collecting surface to form a web 
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of randomly dispersed meltblown fibers. Such a process is disclosed for example, in 
U.S. Patent 3,849,241 to Butin et al., incorporated herein by reference in its entirety in 
a manner consistent with the present document. Meltblown fibers are microfibers 
which may be continuous or discontinuous, are generally smaller than about 0.6 
5 denier, and are generally self bonding when deposited onto a collecting surface. 

"Nonwoven" and "nonwoven web" refer to materials and webs of 
material having a structure of individual fibers or filaments which are interlaid, but 
not in an identifiable manner as in a knitted fabric. The terms "fiber" and "filament" 
are used herein interchangeably. Nonwoven fabrics or webs have been formed from 

10 many processes such as, for example, meltblowing processes, spunbonding processes, 

air laying processes, and bonded carded web processes. The basis weight of 
nonwoven fabrics is usually expressed in ounces of material per square yard (osy) or 
grams per square meter (gsm) and the fiber diameters are usually expressed in 
microns. (Note that to convert from osy to gsm, multiply osy by 33.91 .) 

15 "Polymers" include, but are not limited to, homopolymers, 

copolymers, such as for example, block, graft, random and alternating copolymers, 
terpolymers, etc. and blends and modifications thereof. Furthermore, unless 
otherwise specifically limited, the term "polymer" shall include all possible 
geometrical configurations of the material. These configurations include, but are not 

20 limited to isotactic, syndiotactic and atactic symmetries. 

"Softening point" refers to a material softening temperature, typically 
measured by a ring and ball type method, ASTM E-28. 

"Spunbond fiber" refers to small diameter fibers which are formed by 
extruding molten thermoplastic material as filaments from a plurality of fine 

25 capillaries of a spinnerette having a circular or other configuration, with the diameter 

of the extruded filaments then being rapidly reduced as taught, for example, in U.S. 
Patent 4,340,563 to Appel et al., and U.S. Patent 3,692,618 to Dorschner et al., U.S. 
Patent 3,802,817 to Matsuki et al., U.S. Patents 3,338,992 and 3,341,394 to Kinney, 
U.S. Patent 3,502,763 to Hartmann, U.S. Patent 3,502,538 to Petersen, and U.S. 

30 Patent 3,542,615 to Dobo et al., each of which is incorporated herein by reference in 

its entirety in a manner consistent with the present document. Spunbond fibers are 
quenched and generally not tacky when they are deposited onto a collecting surface. 
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Spunbond fibers are generally continuous and often have average deniers larger than 
about 0.3, more particularly, between about 0.6 and 10. 

"Strand" refers to an article of manufacture whose width is less than a 
film and is suitable for incorporating into a film, according to the present invention. 
5 More particularly, a strand may be thread-like with a cylindrical cross-section, for 

example, or may be flat or ribbon-like with a rectangular cross-section, for example. 

'Thermoplastic" describes a material that softens and flows when 
exposed to heat and which substantially returns to a nonsoftened condition when 
cooled to room temperature. 
10 "Thermoset" describes a material that is capable of becoming 

permanently cross-linked, and the physical form of the material cannot be changed by 
heat without the breakdown of chemical bonds. 

"Vertical filament stretch-bonded laminate" or "VF SBL" refers to a 
stretch-bonded laminate made using a continuous vertical filament process, as 
1 5 described herein. 

These terms may be defined with additional language in the remaining 
portions of the specification. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
In accordance with the invention, elastomeric adhesive compositions 
20 and laminates having superior elastic and adhesion properties can be achieved using 

the methods described herein. The elastomeric adhesive compositions are hot-melt 
processable and can be formed on-line at relatively low processing temperatures, and 
can be applied in effective amounts at relatively low add-on levels. 

The elastomeric adhesive compositions of the invention are highly 
25 viscous and have improved elasticity at lower basis weights compared to currently 

available elastomeric adhesive compositions. More particularly, the elastomer 
content of the elastomeric adhesive compositions of the invention is higher than the 
elastomer content of conventional elastomeric adhesive compositions, and the 
elastomers themselves are high moduli elastomers, thus increasing tension/add-on 
30 ratio and improving the overall elastic properties. Also, the melting temperature, or 

processing temperature, of the elastomeric adhesive compositions is lower, compared 
to conventional elastomeric adhesive compositions. By reducing the processing 
temperature to about 350 degrees Fahrenheit (177 degrees Celsius) or less, the pot life 
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of the elastomeric adhesive composition is greatly improved over elastomeric 
adhesive compositions that are processed at higher temperatures. 

These processing modifications, in comparison to conventional 
elastomeric adhesive compositions, result in dramatically increased viscosity. Many 
grid melters and drum unloaders are not equipped to handle compositions of such 
high-viscosity, thus many manufacturers who use such hot melt equipment would not 
consider performing such process modifications to elastomeric adhesive compositions 
as described herein. However, it has been discovered that these high-viscosity 
elastomeric adhesive compositions can be processed on some conventional hot melt 
equipment, such as drum unloaders manufactured by Industrial Machine 
Manufacturing, Inc. of Richmond, Virginia, available under the trade name 
UMFLOW (Models 230 and/or 2035). For example, an elastomeric adhesive 
composition of the invention was successfully delivered by a UNIFLOW drum 
unloader at 325 degrees Fahrenheit (163 degrees Celsius) with a rate of 225 
pounds/hour and having a viscosity greater than 300,000 cps (assuming low shear). 
By using a hot-melt equipment, such as a drum unloader or and extruder, that can 
handle highly viscous material, such as up to about 2,000,000 cps, the formulation of 
the elastomeric adhesive compositions can be crafted to achieve a composition having 
greater elasticity at a lower add-on than conventional elastomeric adhesive 
compositions. Since the compositions can be applied at a lower add-on to achieve 
equal or greater effectiveness than conventional elastomeric adhesive compositions at 
higher add-on rates, the formulations of the invention thus result in cost effectiveness. 
In addition, the high viscosity of the formulations broadens the choice of raw 
materials to include more cost-effective raw materials, resulting in further overall cost 
effectiveness of the compositions. 

Viscosity of the formulated elastomeric adhesive compositions of the 
invention is suitably in the range of about 100,000 to about 500,000 cps at between 
about 300 degrees Fahrenheit (149 degrees Celsius) and about 350 degrees Fahrenheit 
(177 degrees Celsius). The adhesive compositions can be processed by commercially 
available hot melt equipment at relatively low temperatures, such as at about 375 
degrees Fahrenheit (191 degrees Celsius) or lower, or between about 325 degrees 
Fahrenheit (163 degrees Celsius) and about 350 degrees Fahrenheit (177 degrees 
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Celsius). These highly viscous elastomeric adhesive compositions can be processed 
either directly on a converting machine or in an off-line nonwoven laminate process. 

The elastomeric adhesive compositions of the invention include a base 
polymer and a high softening point tackifier resin. The compositions may also 
5 include a low softening point additive and/or an antioxidant. The choice of polymer 

and tackifier is important, as is the ratio of polymer or copolymers to tackifier. 
Another important consideration is the ratio of low softening point additive to high 
softening point tackifier. 

Suitably, the composition includes the base polymer in an amount 
10 between about 50% and about 75% by weight of the composition. The base polymer 

suitably has a styrene content of between about 10% and about 45%, or between 
about 18% and about 30%, by weight of the base polymer. The base polymer may 
achieve the styrene content either by blending different polymers having different 
styrene co-monomer levels or by including a single base polymer that has the desired 
15 styrene co-monomer level. Generally, the higher the styrene co-monomer level is, the 

higher the tension is. 

The base polymer may include polystyrene-polyethylene- 
polypropylene-polystyrene (SEPS) block copolymer, styrene-isoprene-styrene (SIS) 
block copolymer, styrene-butadiene-styrene (SBS) block copolymer, styrene- 
20 ethylene-butylene-styrene (SEBS) block copolymer, ethylene-propylene-diene 

(EPDM) copolymers, thermoplastic polyurethane, as well as combinations of any of 
these. One example of a suitable SEPS copolymer is available from Kraton Polymers 
of Belpre, Ohio, under the trade designation KRATON® G 2760. One example of a 
suitable SIS copolymer is available from Dexco, a division of ExxonMobil 
25 Corporation, under the trade designation VECTOR™. 

The base polymer suitably has a Shore A hardness of between about 20 
and about 90, or between about 30 and about 80. Shore A hardness is a measure of 
softness, and can be measured according to ASTM D-5. 

In one embodiment of the invention, the base polymer may have a melt 
30 flow rate between about 5 and about 200 grams per minute, Shore A hardness 

between about 20 and about 70, and may be stretched up to about 1300%. 

The tackifier may include hydrocarbons from petroleum distillates, 
rosin, rosin esters, polyterpenes derived from wood, polyterpenes derived from 
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synthetic chemicals, as well as combinations of any of these. A key element of the 
compositions of the invention is a high softening point tackifier. An example of a 
suitable high softening point tackifier is available from Hercules Inc. of Wilmington, 
Delaware, under the trade designation PICOLYTE™ SI 15. Suitably, the composition 
5 includes the high softening point tackifier in an amount between about 20% and about 

40% by weight of the composition. 

A low softening point additive may be included in the compositions as 
well. A low softening point additive typically has a softening point or about 60 
degrees Celsius or less and a viscosity of about 1000 cps or less at 360 degrees 

10 Fahrenheit (182 degrees Celsius), while a high softening point tackifier typically has a 

softening point of about 80 degrees Celsius or greater and a viscosity of about 1500 
cps or greater at 360 degrees Fahrenheit (182 degrees Celsius). The use of 
predominantly high softening point tackifiers with high viscosity is important for 
adhesion improvement due to enhanced cohesive strength. However, the inclusion of 

15 relatively low amounts of low softening point additives provides instantaneous 

surface tackiness and pressure sensitive characteristics as well as reduced melt 
viscosity. Suitably, the low softening point additive is present in the composition in 
an amount between about 0% and about 20% by weight of the composition. One 
example of a particularly suitable low softening point additive is PICOLYTE™ S25 

20 tackifier, available from Hercules Inc., having a softening point in a range around 25 

degrees Celsius, or paraffin wax having a melting point of about 65 degrees Celsius 
may also be used. 

Additionally, an antioxidant may be included in the composition, 
suitably in an amount between about 0.1% and about 1.0% by weight of the 
25 composition. One example of a suitable antioxidant is available from Ciba Specialty 

Chemicals under the trade designation IRGANOX™ 1010. 

The formulated elastomeric adhesive composition suitably has an 
elongation-to-break of between about 500% and about 1300%, or between about 
600% and about 1200%. The elongation-to-break is the point of elongation at which 
30 the composition can handle no further elongation and breaks as a result. 

One embodiment of an elastomeric adhesive composition 22 of the 
invention is shown in Fig. 1 . In another embodiment of the invention, shown in Fig. 2 
as a cross-sectional view of Fig. 1, elastomeric polymer strands 24 can be adhered to 
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and partially embedded in the elastomeric adhesive composition 22 to further enhance 
laminate tension control. It will be appreciated that the elastomeric polymer strands 
24 may be laid out periodically, non-periodically, and in various spacings, groupings, 
sizes, and compositions of elastic material according to the effect desired from the 
5 elastomeric adhesive composition 22 and the use to which it is put. 

Materials suitable for use in preparing the elastomeric polymer strands 
24 include diblock, triblock, tetrablock, or other multi-block elastomeric copolymers 
such as olefinic copolymers, including styrene-isoprene-styrene, styrene-butadiene- 
styrene, styrene-ethylene/butylenes-styrene, or styrene-ethylene/propylene-styrene, 

10 which may be obtained from Kraton Polymers, under the trade designation 

KRATON® elastomeric resin; polyurethanes, including those available from E. I. Du 
Pont de Nemours Co., under the trade name LYCRA® polyurethane; polyamides, 
including polyether block amides available from Ato Chemical Company, under the 
trade name PEBAX® polyether block amide; polyesters, such as those available from 

15 E. I. Du Pont de Nemours Co., under the trade name HYTREL® polyester; and 

single-site or metallocene-catalyzed polyolefins having density of about 0.89 
grams/cubic centimeter or less, available from Dow Chemical Co. under the trade 
name AFFINITY®. 

A number of block copolymers can also be used to prepare the 

20 elastomeric polymer strands 24 used in this invention. Such block copolymers 

generally include an elastomeric midblock portion B and a thermoplastic endblock 
portion A. The block copolymers may also be thermoplastic in the sense that they can 
be melted, formed, and resolidified several times with little or no change in physical 
properties (assuming a minimum of oxidative degradation). Alternatively, the 

25 elastomeric polymer strands 24 can be made of a polymer that is not thermally 

processable, such as LYCRA® spandex, available from E. I. Du Pont de Nemours 
Co., or cross-linked natural rubber in film or fiber form. Thermoset polymers and 
polymers such as spandex, unlike the thermoplastic polymers, once cross-linked 
cannot be thermally processed, but can be obtained on a spool or other form and can 

30 be stretched and applied as elastomeric polymer strands in the same manner as 

thermoplastic polymers. As another alternative, the elastomeric polymer strands 24 
can be made of a thermoset polymer, such as AFFINITY®, available from Dow 
Chemical Co., that can be processed like a thermoplastic, i.e. stretched and applied, 
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UV radiation to cross-link the polymer, or use polymers that have functionality built 
into them such that they can be moisture-cured to cross-link the polymer, thus 
resulting in a polymer and the enhanced mechanical properties of a thermoset. 

Endblock portion A may include a poly(vinylarene), such as 
polystyrene. Midblock portion B may include a substantially amorphous polyolefin 
such as polyisoprene, ethylene/propylene polymers, ethylene/butylenes polymers, 
polybutadiene, and the like, or mixtures thereof. 

Suitable block copolymers useful in this invention include at least two 
substantially polystyrene endblock portions and at least one substantially 
ethylene/butylenes and isoprene or butadiene mid-block portion. A commercially 
available example of such a linear block copolymer is available from Kraton 
Polymers under the trade designation KRATON® G1657 elastomeric resin. Another 
suitable elastomer is KRATON® G2760. 

The elastomeric polymer strands 24 may also contain blends of elastic 
and inelastic polymers, or of two or more elastic polymers, provided that the blend 
exhibits elastic properties. The elastomeric polymer strands 24 are substantially 
continuous in length. The elastomeric polymer strands 24 may have a circular cross- 
section, but may alternatively have other cross-sectional geometries such as elliptical, 
rectangular, triangular or multi-lobal. 

In one embodiment, the elastomeric polymer strands 24 may be made 
of the same material as the elastomeric adhesive composition 22 but in the form of 
elongated, rectangular strips produced from a film extrusion die having a plurality of 
slotted openings. 

Elastomeric composite laminates 30 of the invention include the 
above-described elastomeric adhesive compositions 22 self-adhered to at least one 
facing sheet. The elastomeric adhesive compositions 22 may be applied to the facing 
sheet(s) at an add-on of about 120 grams/meter 2 (gsm) or less, or about 50 gsm or 
less. Figs. 3 and 4 illustrate an elastomeric composite laminate 30 with the 
elastomeric adhesive composition 22 self-adhered to a first facing sheet 32 and a 
second facing sheet 34. The elastomeric adhesive composition 22 is capable not only 
of introducing a degree of elasticity to facing materials but is also capable of 
providing a construction adhesive function. That is, the composition 22 adheres 
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together the facing materials or other components with which it is in contact. It is 
also possible that the composition 22 does not constrict upon cooling but, instead, 
tends to retract to approximately its original dimension after being elongated during 
use in a product. 

5 Facing materials may be nonwoven webs or polymer films formed 

using conventional processes, including the spunbond and meltblowing processes 
described in the DEFINITIONS. For example, the facing sheets 32, 34 may each 
include a spunbonded web having a basis weight of about 0.1-4.0 ounces per square 
yard (osy), suitably 0.2-2.0 osy, or about 0.4-0.6 osy. The facing sheets 32, 34 may 

10 include the same or similar materials or different materials. 

If the facing sheets 32, 34 are to be applied to the composition 22 
without first being stretched, the facing sheets 32, 34 may or may not be capable of 
being stretched in at least one direction in order to produce an elasticized area. For 
example, the facing sheets 32, 34 could be necked, or gathered, in order to allow them 

15 to be stretched after application of the elastomeric adhesive composition 22. Various 

post treatments, such as treatment with grooved rolls, which alter the mechanical 
properties of the material, are also suitable for use. The elastomeric composite 
laminate 30 suitably has a basis weight between about 20 and about 120 grams per 
square meter. 

20 The facing sheets 32, 34 may either be sheets of material or 

components, or combinations thereof. Components that may be adhered with the 
elastomeric adhesive composition 22 serving as a construction adhesive include 
elastomeric polymer strands (as described above), as well as decorative features or 
functional features, such as fastener material or fastening components. For example, 

25 fastener material may include hook material or loop material as used in hook-and-loop 

fasteners. Hook material typically includes a base or backing structure and a plurality 
of hook members extending outwardly from at least one surface of the backing 
structure. In contrast to loop material, which is typically a flexible fabric, hook 
material advantageously includes a resilient material to minimize unintentional 

30 disengagement of the hook members as a result of the hook material becoming 

deformed and catching on clothing or other items. The term "resilient" as used herein 
refers to an interlocking material having a predetermined shape and the property of 
the interlocking material to resume the predetermined shape after being engaged and 
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disengaged from a mating, complementary interlocking material. Suitable hook 
material can be molded or extruded of nylon, polypropylene, or other suitable 
material. Examples of commercially available hook material are available from 
Velcro Industries B.V., Amsterdam, Netherlands or affiliates thereof, as well as from 
Minnesota Mining & Manufacturing Co., St. Paul, Minnesota, U.S.A. 

In another embodiment, the elastomeric adhesive composition 22 may 
be used in combination with absorbent material to form elastomeric absorbent 
composites. More particularly, because the elastomeric adhesive composition 22 
provides adhesiveness as well as elasticity, it can be used to bond absorbent material 
together to form elastomeric absorbent composites. Examples of suitable absorbent 
material include hydrophilic fibers, such as cellulosic fluff, or a mixture of both 
hydrophilic and hydrophobic fibers, and/or particles of a high-absorbency material 
commonly known as superabsorbent material. The cellulosic fluff may be wood pulp 
fluff, for example. The wood pulp fluff can be exchanged with synthetic, polymeric, 
meltblown fibers or with a combination of meltblown fibers and natural fibers. The 
superabsorbent particles can be substantially homogeneously mixed with the 
hydrophilic fibers or can be nonuniformly mixed. 

Suitable superabsorbent materials can be selected from natural, 
synthetic, and modified natural polymers and materials. The superabsorbent materials 
can be inorganic materials, such as silica gels, or organic compounds, such as 
crosslinked polymers. Suitable superabsorbent materials are available from various 
commercial vendors, such as Dow Chemical Company located in Midland, Michigan, 
U.S.A., and Stockhausen Inc. in Greensboro, North Carolina, U.S.A. Typically, a 
superabsorbent material is capable of absorbing at least about 10 times its weight in 
water, and desirably is capable of absorbing more than about 25 times its weight in 
water. 

In yet another embodiment, illustrated in Figs. 5 and 6, the elastomeric 
adhesive composition 22 may be in the form of a plurality of elastomeric adhesive 
strands 36. As shown, just like the elastomeric adhesive composition 22 in sheet form 
(Figs. 3 and 4), the elastomeric adhesive strands 36 may be self-adhered to at least 
one facing sheet, or between a first facing sheet 32 and a second facing sheet 34. It 
will be appreciated that the elastomeric adhesive strands 36 may be laid out 
periodically, non-periodically, and in various spacings, groupings, and sizes, 
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according to the effect desired from the elastomeric composite laminate 30 and the 
use to which it is put. For example, the elastomeric adhesive strands 36 may be 
spaced apart to between about 2 and about 20 strands per inch, or between about 5 
and about 1 5 strands per inch. 

The elastomeric adhesive strands 36 may be substantially continuous 
in length. The elastomeric adhesive strands 36 may have a circular cross-section, but 
may alternatively have other cross-sectional geometries such as elliptical, rectangular 
as in ribbon-like strands, triangular or multi-lobal. Each elastomeric adhesive strand 
36 suitably has a diameter between about 0.05 and about 0.5 inch, or between about 
0.1 and about 0.25 inch, or between about 0.15 and about 0.2 inch, with "diameter" 
being the widest cross-sectional dimension of the elastomeric adhesive strand. 

Fig. 7 illustrates a method and apparatus for making an elastomeric 
adhesive composition 22 and elastomeric composite laminate 30 of the invention. 
While Fig. 7 illustrates a composite VF SBL process it will be appreciated that other 
processes consistent with the present invention may be used. 

The elastomeric adhesive composition 22 is formulated by mixing the 
base polymer and the tackifier in a Sigma blade batch mixer or by other suitable 
compounding methods including continuous mixing processes such as twin screw 
extrusion, resulting in a solid phase composition. Conventional hot melt equipment 
can be used to heat the composition. For example, solid blocks of the composition, or 
composition components, may be heated in a melt tank 40 at about 350 degrees 
Fahrenheit (177 degrees Celsius) or less, for example, to form a liquid phase. The 
liquid phase suitably has a viscosity between about 100,000 and about 500,000 cps at 
between about 300 degrees Fahrenheit (149 degrees Celsius) and about 350 degrees 
Fahrenheit (177 degrees Celsius). The highly viscous liquid phase can be processed 
from a drum unloader 42 through a die 50, such as a slot coat die, a strand die, a melt- 
blown die, or an extrusion film die, at between about 10 and about 110 grams per 
square meter (gsm), or between about 20 and about 80 gsm output before stretching, 
onto a chill roll 54 or similar device at between about 10 and about 55 degrees 
Celsius, for example, with the elastomeric adhesive composition 22 in the form of a 
film, wherein the film may be in the form of multiple elastomeric adhesive strands or 
a ribbon. Film output (gsm) denotes grams per square meter as measured by cutting 
the film with a template and weighing it. The strand(s) or ribbon may then be 
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stretched (up to about 1000%) and thinned as the elastomeric adhesive composition 
22 is peeled off the chill roll 54 and passed to one or more fly rollers 56 towards a nip 
44. The film of elastomeric adhesive composition 22 may be stretched down to a 
narrower width and thinned by the fly rollers 56 during its passage to the nip 44. The 
5 nip 44 is formed by opposing first and second nip rollers 58, 60. Alternatively, the 

elastomeric adhesive composition 22 may be formed without stretching. 

In an embodiment in which the elastomeric adhesive composition 22 
passes through a strand die, the configuration of the strand die determines the number 
of elastomeric adhesive strands 36, diameter of the strands, spacing between the 

10 strands, as well as shape of the strands. 

The elastomeric adhesive composition film suitably has a thickness of 
about 0.001 inch (0.025 mm) to about 0.05 inch (1.27 mm), alternatively of from 
about 0.001 inch (0.025 mm) to about 0.01 inch (0.25 mm), and a width of from about 
0.05 inch (1.27 mm) to about 10 inches (25.4 cm), alternatively of from about 0.5 inch 

15 (1.27 cm) to about 5 inches (12.7 cm). The elastomeric adhesive composition film 22 

may also be capable of imparting barrier properties in an application. 

In order to form the elastomeric composite laminate 30, first and 
second rolls 66 and 68, respectively, of spunbond facing material 62, 64 or other 
nonwoven or film are fed into the nip 44 on either side of the elastomeric adhesive 

20 composition 22 and are self-adhered to the facing materials 62, 64. The term "self- 

adhered" refers to the capability of the elastomeric adhesive composition 22 to bond 
to a substrate by virtue of the adhesive properties present in the elastomeric adhesive 
composition 22. The facing materials 62, 64 might also be made in situ rather than 
unrolled from previously-made rolls of material. While illustrated as having two 

25 lightweight gatherable spunbond facings 62, 64, it will be appreciated that only one 

facing material, or various types of facing materials, may be used. The elastomeric 
composite laminate 30 can be maintained in a stretched condition by a pair of 
tensioning rollers 70, 72 downstream of the nip 44 and then relaxed as at Ref. No. 74 
(Fig. 7). 

30 When the elastomeric adhesive composition 22 is in the form of 

elastomeric adhesive strands 36, tension within the elastomeric composite laminate 30 
may be controlled through varying the percentage stretch, or stretch ratio, of the 
elastomeric adhesive strands 36 prior to adhesion to the facing sheet(s), and/or 
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through the amount of strand add-on or thickness, with greater stretch and greater 
add-on or thickness each resulting in higher tension. Tension can also be controlled 
through selection of the elastomeric adhesive composition 22, and/or by varying 
strand geometries and/or spacing between strands. For example, holes in the strand 
die through which the composition passes to form strands may vary in diameter to 
create elastomeric adhesive strands 36 of varied geometries. 

Alternatively, the elastomeric adhesive composition 22 need not pass 
onto a chill roll, but instead can be applied directly from the hot-melt equipment onto 
the facing material(s) 62, 64. Additionally, the elastomeric adhesive composition 22 
may be in the form of beads, melt-blown web, foamed web, applied in a swirl pattern, 
or in any other suitable adhesive form. 

The elastomeric adhesive composition 22 incorporated into an 
elastomeric composite laminate 30 suitably has an elongation of about 50 percent or 
greater, alternatively of about 150 percent or greater, alternatively of from about 50 
percent to about 500 percent, and a tension force of about 400 grams force per inch 
(2.54 cm) width or less, alternatively of about 275 grams force per inch (2.54 cm) 
width or less, alternatively of from about 100 grams force per inch (2.54 cm) width to 
about 250 grams force per inch (2.54 cm) width. Tension force, as used herein, is 
determined one minute after stretching the elastomeric composite laminate 30 to 
100% elongation. 

The elastomeric adhesive compositions 22 and elastomeric composite 
laminates 30 of the invention can be incorporated into any suitable article, such as 
personal care garments, medical garments, and industrial workwear garments. More 
particularly, the elastomeric adhesive compositions 22 and elastomeric composite 
laminates 30 are suitable for use in diapers, training pants, swim wear, absorbent 
underpants, adult incontinence products, feminine hygiene products, protective 
medical gowns, surgical medical gowns, caps, gloves, drapes, face masks, laboratory 
coats, and coveralls. 

A number of elastomeric components are known for use in the design 
and manufacture of such articles. For example, disposable absorbent articles are 
known to contain elasticized leg cuffs, elasticized waist portions, and elasticized 
fastening tabs. The elastomeric adhesive compositions 22 and elastomeric composite 
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laminates 30 of this invention may be applied to any suitable article to form such 
elasticized areas, or any other elasticized areas. 

One example of the elastomeric adhesive compositions 22 and 
elastomeric composite laminates 30 incorporated into a personal care absorbent 
5 garment 76, is shown in Fig. 8. More specifically, as shown in Fig. 8, the elastomeric 

composite laminates 30 are particularly suitable for use in providing a gasket- like fit 
around leg openings 78 and waist openings 80. The elastomeric composite laminates 
30 of this invention are less likely to undergo tension decay or delamination compared 
to similar laminates incorporating current commercial elastomeric adhesive 
10 compositions. 

EXAMPLE 

In this example, an elastomeric adhesive composition was formed from 
54.5 wt% DPX 578 SIS copolymer and 10 wt% VECTOR 4211 SIS copolymer; both 
available from ExxonMobil Corporation; 35 wt% ESCOREZ 5430 tackifier, also 

15 available from ExxonMobil Corporation; and 0.50% IRGANOX 1010 antioxidant, 

available from Ciba Specialty Chemicals. The composition was formulated in a twin 
screw extruder and filled into a 58-gallon silicone lined fiber drum. Brookfield 
viscosity of the composition was about 145,000 cps at 380 degrees Fahrenheit (193 
degrees Celsius) and about 300,000 cps at 325 degrees Fahrenheit (163 degrees 

20 Celsius). The formulation was then pumped from the fiber drum through a 1.5-inch 

diameter 50-foot long heated hose to adhesive head using a UNIflow model 230 drum 
unloader, available from Industrial Machine Manufacturing, Inc., Richmond, Virginia, 
having a 13 -ton hydraulic ram powered long finger type gear pump. The temperature 
of the material at the adhesive head was measured at 325 degrees Fahrenheit (163 

25 degrees Celsius). The elastomeric adhesive composition was highly elastic and 

exhibited sufficient adhesive properties for adhering to various substrates such as 
polymeric films, nonwoven webs, as well as absorbent materials, for example, 
superabsorbent particles, cellulose fibers, and the like. 

It will be appreciated that details of the foregoing embodiments, given 

30 for purposes of illustration, are not to be construed as limiting the scope of this 

invention. Although only a few exemplary embodiments of this invention have been 
described in detail above, those skilled in the art will readily appreciate that many 
modifications are possible in the exemplary embodiments without materially 
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departing from the novel teachings and advantages of this invention. Accordingly, all 
such modifications are intended to be included within the scope of this invention, 
which is defined in the following claims and all equivalents thereto. Further, it is 
recognized that many embodiments may be conceived that do not achieve all of the 
5 advantages of some embodiments, particularly of the preferred embodiments, yet the 

absence of a particular advantage shall not be construed to necessarily mean that such 
an embodiment is outside the scope of the present invention. 
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